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(54) (57) 1. YCTPORCTBO flHH 6VPEHHtf 
CKBAMH C OPOBTEMEHHOA OBCAflKOft, 
BKinOHAWee 6ypoeyw jconomcy c aaic- 
peiuieHHMM b ee HH**ett nacTU nopo«o- 
paapymajontKM HHCTpyMe ht om h pasMe*en- 

HYK) KOHUfeHTpiWHO eft <>6c 8**13™ KOrtOH- 

By.oTflHiamHeecK Ten, 
HTOf c uenbw noBbimeHHH npoH3BoA*~ 
renbHocTH OyperoiH nyTen yBeroweHK* 

CKOPOCTO BMHOCa MRCTHU nlnaHa 30 

cmct yMeebmemoi 3obm pasNUna saTpy6- 
Horo npocrpaHCTBa o6canHott kojiohru, 
o6cwHa« KonoMHa Btmo^weHa c npo- 
peswo 8«o/ib ee odpaayioneft, a ycx- 



poAcrao CKa6*e.Mo onopHbw CTaKanoM, 
paaMe^eKKMM Kowu,eHTpH<itto c BKetaKefi 
CTopom* o6caAHoft kojiohhu, KapeTKoft 
c pasrawoiMM sneMenTaMH h ynopoM, 
jiotkom, daKpenneHHUM b BepXHeft 

^aCTH KapCTKH, H SatfHTBbtKH iWaHKHMH, 

tipHKpenneKHMMH k KHXHett qacTK Ka- 
peTKH c BHenmeft k BnyrpeKHeft cropo- 
itu o6caMHofl kojiohhu b necre npope- 

3H f HpH 9T0M paBXHMHbie SJieMeHTW 

icapeTKH pasMemeioi b npopesK c bos- 
moxhoctmo nepeMemeHHH h oOpasosaimH 
mejJH uph BsaKMOAeftcTBKM ynopa icaper- 
kk c oaopKW* cTaKanoH, a sanxHTHbie 
nnaHKH ycraBOBneHM c bo3KO*hocti»k> 
repMeTHsanHH maim. 

2, YcTpottcTBO no iw1, o t n'w- 
iaioqe?cfl t^m, mo baojib 
npoaonbKott npopesK o6caaHo* kojiohw* 
BunoJtueHbi nonepeumoe HaAPe3w t pac- 
nojiomeHBue no o6e ee ctopohw. 

3 # ycTpoftcTBO no nn.1 K 2 t o t- 
j, n i a w m e e c n TeM, mto pas- 

»KMHUe 3JieMeHTM BWrtOJIHeHbl □ awe 
pOJXHKOB . 
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H3o6peTefr«e otkochtch x ropHOMy 
neny, a kmckmo k 6ypeHHw ckb**HH 
a noponax, nepexpwTbrx cBepxy tojt- 
tueft pbtxmix oTJioxeHHft. 

Uenbio M3oC5peTeHKH HBjrmeTCR noBU- 
mewe npoHSBOAMte/ibHOCTK 6ypeKMH 
ny-reM ysenHQeKHH ckopoctm BMHOCa 
vacTHu," miiana aa cveT yMeHbmeHH* 30- 
hw paswMBa aaTpyfiHoro npocTpaHctsa 

o6caflH0M KOJIOHHM. 

Ha <tmr. 1 m *Hr.2 upeacTaBJieHo 
ycrpoftcTBO b Asyx npoeKUMflx, 06- 
mKft'BHAi «a 4>nr.3 - paapea ycTbe- 
bor MacTM ycTpoftcTBa; Ha <&Hr.4 - 
ceieime A- A Ha (J>nr.3; Ha $Kr»5 - 
ceneKHe B-B Ha <J>Hr«4; na H 
4>Hr,7 o6caA«a« KOHOHHa c npOAOAbHoft 
npopesbio h «onepe^HMMH na«pe3aMH > 

BapHaHTM BMJlOJlHeHHi! • 

yCTpoflCTDO JUIH SypeHHil CKB8IKH 
C OflHOBpeMeHHOfl o6caflKOH COCTOKT 
H9 6ypoBoft xojiohhm 1 (4>Mr .Ik 2) 
c s&KpexmeHHbJMH b ee KHXHeft naCTH 
aaCoHHNM ABHraxejieM 2, nopoAOpaapy- 
maWHW HHCTpyMeHTOM 3 h uefrrpaTopoM 
4. Ha bypoBbtt kojiohhc c !50Motnb» 
xoMyTa 5 aaKpeiuieua o*dBAna* kojioh*- 
na 6 1 b KOTOpott aunc/iHeHa npoAOJib- 
Hail npopesb 7 co cxocaMH 8 B Top- 
. ixobux nacTHX kojiohhm. B npopeab 7 
BcraBJtaHa KapeTKa 9 c paaraMHtMi 
poiiHKaMH 10 (*nr, 3-5), BunoAHeH- 
humh H3 aaxaneHKott ct*ah o6paayio- * 
BjKHM B oOca^Hoft kojiohhc meAb 11 
Ajihhoh I (*wr.2). PaaxHMHbie pojthkh 
Vo aaKpeimettbt a KapeTKe 9 c irowombw 
nonioHimHKOB 12 Kane**** 3an*HineHHux 
or BinaMa c noMombw ynnoTHeHHft 13 
four. 3 h 4). Ha BHemHett ^acTH xa- 
peTKH 9 BunonneH ynop 14, a x Hinr- 
hch ee ^acTrt aaxpeimeHU aaacHTHwe 
ruiaHKH 15 k 16, nepeKpwBawnirte meiib 
c BKenHeA h BHyTpeHMeft ctopoh 06- 
caAHofl KonoiiHW. 3anpM»Hbie nJiaHKH yc- 
TaHoaneHH c o6ecne<ieHHeM repneTH33 * 
» HKM menw, aa* uero noAnpya^HeH^i 
ot locHTCJibHO APyr APyra c noMOWb* 
npy^H 17, KaAeTbfx Ha nanbin* 18. 
Ana HCKJBOMewHH nonaAaHH* uacTHu 
nxnaMa noA pohhkh 10 KapeTKa 9 CHa6- 
xena yiuioTHeHHHMH 19 h 20. B Bepx- 
He A *acTH KapcTKH aaxpenneH hotok 
21 a** oTBoaa omana sepes c-reHxy 
oCc-AHOH KonoHHW. Ynop 14 xacaeTCH 
BepxKeft TopAOBoft MacTH onopHoro 
cxaxaHa 22, pacnono*enHoro na ycxbe 
cxaaxKH. fln« CHHJiceHKH Ae*opMaUHrt 
o6caAHOH xojioHHU ixph ee pacxpwTHH^ 
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H yHeHbffleHKfl RrtHBu 1 menH ^*nr.^; 

B o6caAHoft xoAOHHe MoryT CwTb Bbr- 

nojiHeHW nonepMHtie HaAPeaw 23 

(*Hr»6), pacnono^eHHhie baoju> npo- 

AO/rbHott npopesH 7 k co«AHHeHK>ie c 

BejtHWHy pacxpUTWi o6caAHoft ko- 
noHHW, r.e. nzHpHKy b menn (far. 5) 
h ee AnHHy t (*Hr*2), onpeAenmoT 
H3 CJieAym>« ycjioBHft:. d f < b ■< b of 
NLG, rAe d\- HaxcHMaJibRbrft AHaweTp 
MacTMn nnaMa ABHxymerocH b KOAbue- 
bom ce^ieHMH Meany oficaARoft h 6ypo- 
BOH XOJIOHHaMH, b d - owpHHa lieiiH, 
cooTBeTCTBykM^a* Hanany nnacTHxecxHX 
Ae^opnaAHll b 6ypoBon xoJiOMHe, N - 
ycHJwe hb nepeMemeHHe xaperxw no 
o6caAHoft KonoHKe h G - oceaan Ha- 
rpysxa Ha aaCSoA. 3Ha^eHHH b 0 h N 
onpeAenniot 3KcnepHNettraAbH0. fljw 
aforo npeffBapHTenbHo BuOnpaioT oTpe- 
90K TpyOw nywroro AHaMeTpa D f h 
fljmHoil okojio 10 D h paapesawT rpytfy 
BAonb f HanpHMftp, *peaepoBaHHeM hjih 
c noMombw cBapo*iHoro annapaTa, 
CTpenftCb "PK 3 TOM nojiyTOTb bosmoiko 
tSojibmyw 'UHCTory noaepxHOCTH pa3peaa . 
i no xpaHM paapesa AeJiaxrT cxocu 8 
l((twr.2). KoHCTpyKOHH x^peTKK npe- 
30 AycMaTpHBaeT ycraHoBKy b Hett pojot- 
kob co cMemew'eM (*Hr*5> TaxKK 06- 
paaow, iTo6*a o.HpH»a mc p^a Hecxonb- 
xo npeatiniana MaKCHMaJibHo bosmoxhwh 
paaMep ^acTMA mnaMa. 

3areM noABOAHT xapeTxy r cxocy 
8 rpySu u % x&hocx yAapw no xapence 
nm ee ynopy 1.4 • aarqHHwr xaperxy 
b cepeAKHy paapeaaHHoro y^iacTxa. llprt 
3Tom onpeAfcJWioT iUWHy f pacxptfToft 
nacTH Tpy6w h ouemiBaioT ycHAHe N 
na nepeMemeHHe xapeTXH, Ecah nocjie 
HBBJieneHHH xapeTKH H3 Tpy6w nHpHHa 
npopeaH oCTanacb npemHeft (hcxoahoh), 
a ycunwe N He npeBbicvino AonycTHMoro 
3Ha<ieKKii, to o6caAHy» KoiioHHy Ae-. 
na»T as AaHHoro ceMemiH Try6. Ecjw 
b Bbi6paHHOM oTpeaxe Tpy6 aosHUXJia 
ocraTonHaH Ae4K>PMaAHH r to BwOHpawT 
Apyryw Tpy6y c MeHbcaeft to/hahhoh 
cTCHKH hah 6oAbmero AHaMeTpa . Do- 

nOJIHHTeAbHOft B03MOXHOCTbW HCXHKWHTb 

ocTaTOHHyw Ae*opMamoo Tpy6bi KBA«eT- 
ch nepKOAHMecxaa nonepe^HaH naAPea- 
xa TpyOu y^iacTxaMH 23 BA°m» /ihhhh 
oCHoBHoft npOAOJibHOH npopeaa 7 
(*nr.6) hah saneHa MeTajiJWTiecxoft 
Tpy6w Ha HeMeTajiAHMecxyio, HanpHMep 
nonrt3THneHOByw. yxaaaHHwe MepotrpH«- 
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THH n03BOJWWT OAKOBpeMeHHO CKH3HTT> 

H ycwiHe an* npoA»K*e«H* *apeTKw no 
Tpy6e. flnHHy aamHmbix n/xaHOK 15 * 

If BUOHpartT pABTIOft nOJIOBHHC AJIMHbl 

m€JW f T.e. P/2. 

yCTP0V\CTB0 flJTW 6ypeHHH CKBa*HH 

c oAHoopeMeHHoft o6ca^Koft co6wpaJOT 
M pa6oT«K>T c hkm cjienyvma* 06pa30M. 

IlepeA nanaJiOM 6ypeKH* 3aroTaB/iH- 
Ba»T o6caAHy» KoAOHKy pac*eTKoft 

AHHHbl, flOCTaTOHHOft PJIH n£ pCK pbTtHH 

Bceft MomnocTH pbtxm^c ornoxeimA, h 
BMnonR«K)T b Heft npojiom>HyK> npopeab 
7 co cKocaMH 8, yKa 3 aKHWM caoco6oM, 
a ec/m hsooxoahmo, A°noJiH*TeJibHbie 
nonepeMHwe Maflpesw 23 (*Kr.2, 6). 
3aKperuiHK5T Ha GypoBOft KonoHMe sa~ 
OoftHuft rHAPOABHraTem, 2 (nanpnMep, 
Typ<So6yp), nopoAopaapymajontftf HHcTpy- 
MeHT 3, ueHTpaTop U h oScaAHyw *c- 
noKHy 6 c noMomwo xowyra.S. npn 
3TOM nopoAOpa3pytnatomHft HKCTpyweRT 
AOJOcch (n a^hhom aapuaHTe npuMeKe- 
khh ycTpoAcToa) C8o6oaho npoxOAWTfc 
b otScaArcoft xojiokhc h pwcTynaTb hb 
nee Ka KexoTopyw BejHtqHHy. 

flanee aaxperuiHioT K mcraeft uacTH 
KapeTKH 9 ynnoTHCHKe 20 m aaujKTHue 
nnaiacH 15 « 1&, noAnpyHHHeHHtie m 
coeHHHeKHwe nexny co6oA c noMomb© 
naAfcues 18, 

IIoaboaht xapeTxy 9 k o6caAHoft 
KonoHRe co ctopokm nopoaopaapyinav- 
mero HHcrpyneKTa 3 h aaCHBawT ee 
Bnanajie n ckqc 8, a saTew 0 npope** 
Tpy6w ynopoM 14 Hapyxy AO Tex nop, 
noKa kohioj 3amHTH«x itnaHOic AOftATT 
AO moKHero oGpeaa oOcaAHOfl kojiohhu. 

BypOBOtt CHapflA BHTOHXHBawT b Bep- 

THxa/ibHoM nojio»eflim hoa towoA Cy- 
peHKH, no ab oa at noA Hero onopKbift 
cTanaH 22 (*Hr.1-3), BCTaBJWwr b 

BCPXHJOW HaCTb K0PCTKM 9 yiUIOTHBHHe 

19, TaM *e aaxpeniunoT jiotok 21 h 
npHCTynaior k Gypemw. 

flnH 3Toro b nonocTi* GypoBOft ko- 
noHwu noAawT noa HanopoM pa6o*cyw 
xxAKocTt> r KOTopan, npoftA* ^epes 
rwpoABHraTCJib 2, jtphboakt bo apa- 
meinie nopoAopaapyraaiamdi KHCTpyneHT. 

nocne onycKainw cHap*Aa Ha aa6ofc 
HawHaeTcw yrnyGxa cKBa*>iKu d puxjxoA 
Tonme. PeaKTHBHb* mohght ot rwApo- 
flPMraTejut BoenpHKHMaercH na^Toft 
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cTamca nepes Bepxwroio ^acTb i< o no h Kbi 
SypHJTbHux rpyO. B Ha^tanbHUrt momcmt 
yrnyCKH CHapRAa oTpa6oTanH3H xim- 
kocti» co nuiarfOM Fi3AWBaercH H3-noA 
5 oOcaAHoft ko/iohhw. Ha/ibHefraec aar/ryfi- 
neHMe cnapHAa nponcxoAHT sa cser 
paaMuaa phfxJioA Tomnw h paapytnefma 
ee nopoAOpaspyinawaaiM HHCTpyMe htom. 
npn 3tom ynop 1A KapetKH conpiixa- 

CBeiOH C TOpUOBOHunOBepXHOCTbW cTa- 

K aHa 22 (*wr,3) t Kaperxa 9 c aanwr- 
HbiMii ^JlaHKa^a^ 15 M 16 yAepTKHBaeTCH 

Hd ypOBRe yCTbH CKBaWHHbJ, Pojti*kh 

iO KapeTKH HaMHHawr KSTMTbCH no 
nnocKOCTHM npopean 7 o6caAHofi ko- 
jjohhu, o6pa3y« b nefi 6eryrnyw mejib, 
Koxopaa nepeMemaercji no o6canHofl 
KOJioHHe CHH3y ssepx, ocraBaHCb npH 

3TOM Ha ypOBHe yCTbH CKBaJKHHbW 

npOMUBOMHa>t WAKOCTb CO EJiaMOM 

nocrynaer b Konbuesoe npocTpaHCTBO 
Me»»y o6caA«oft H OypvuibHoft KonoHHa- 

MH, nOAHHHaeTCH AO ypOBHJC KOpeTKM 

9 h KanraaeTCH wapyxy nepea orxpu- 
Tyw *iaCTb mejm 1 1 no AOTKy 21 . 3a- 
mHTKwe imaHXK 15 h 16 npeAOTsparaawr 
nonaAarine h aaxjiKKuaaKHe ^acTW 
out ana b nacTb mejm 1 1 , pacnono^eH- 
Hyio lnixe xaperxH 9, oto odecneuHBa- 
eT CMbixaHKe menu noA AeftcTBKeM chji 
ynpyrocTM o6caA«oft xonoHKbi. 

B cfiow o^epeAb caJibKHKosoe ynJior- 
HeHHe 19 b sepxHeA nacTH icapeTKH 9 
npeAOTBpamaeT nonaAaHHC u aajcnHHH- 
BE»vie ^acT>m mjjBMa htexxy po/mKaHU 
10 h nnocKocTHMK paapeaa 7 o6caA- 

HOft KOAOHHbl. 
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1C MOMeHTy 3aBepmeiiHrt nepe kpwtmh 
Bceft tojiw pbixntix otao^chhA xapeT- 
Ka 9 bwxoakt sepea bgpxkhA ckoc 8 
o6caAHOfl TpyOw, Ha stom 6ype*me Bpe- 
M6HHO npeicpamaioT. KapeTKy 9 c hot- 
kom 21, saatHTHbiMH TuianKaHM 15 w 16. 
a raK»e xoMyr 5 CHMMawT. ZlanbMeft- 
mee OypeitMe oeAYT b ycTortMMDUX no- 
poaax 6e3 noA^Ma 5yposoA kohokhu, 
napanpiBaH ee no Mepe Heo^xoAHHocTw. 
B stom ciiy^ae npoMbtsoMHa« «HaxocTb 
co nnaMOM nonnHMaeTCH c 3a6oK BBepx 
no oGcaAHOft Kononne vt MajiHBaeTCH, 
K ax o6biHHO, Mepes nepxnee ee ceueHne, 
pacnoJiojKeHHoe hgckohlko obaiie ypooHM 
nosepxHoCTH rpyHTa- 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter: 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 1 8, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 



1250637 
4 

unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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